Reactive oxygen species generation is modulated by mitochondrial kinases: correlation with mitochondrial antioxidant peroxidases in rat tissues.
Mitochondrial hexokinase (mt-HK) and creatine kinase (mt-CK) activities have been recently proposed to reduce the rate of mitochondrial ROS generation through an ADP re-cycling mechanism. Here, we determined the role of mt-HK and mt-CK activities in regulate mitochondrial ROS generation in rat brain, kidney, heart and liver, relating them to the levels of classical antioxidant enzymes. The activities of both kinases were significantly higher in the brain than in other tissues, whereas the activities of catalase (CAT), glutathione peroxidase (GPx) and glutathione reductase (GR) were higher in both liver and kidney mitochondria. In contrast, manganese superoxide dismutase (Mn-SOD) activity was not significantly different among these tissues. Activation of mitochondrial kinases by addition of their substrates increased the ADP re-cycling and thus the respiration by enhancing the oxidative phosphorylation. Succinate induced hydrogen peroxide (H(2)O(2)) generation was higher in brain than in kidney and heart mitochondria, and the lowest in liver mitochondria. Mitochondrial membrane potential (DeltaPsi(m)) and H(2)O(2) production, decreased with additions of 2-DOG or Cr to respiring brain and kidney mitochondria but not to liver. The inhibition of H(2)O(2) production by 2-DOG and Cr correspond to almost 100% in rat brain and about 70% in kidney mitochondria. Together our data suggest that mitochondrial kinases activities are potent preventive antioxidant mechanism in mitochondria with low peroxidase activities, complementing the classical antioxidant enzymes against oxidative stress.